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.
. Abstract 4

i
This study 41144Zodthree aifferent methods of aata,collecilion.in,whidh sub-

jects judged proximity between- Object 'hairs. One method required subjects fo

..
partition objects into homogeneous subsets;the second entAiled 'rating Object

.

. .

pairs on a similarity-dissimilarity continuum; and thg third involved compar-

.
.t.

ing interobject proximities to a fixed standard. The three types of proximities
y

werelpalyzed by the nonmetric multidimensional scaling procedure, and subse-

.
queht multidimensional representations were compare4 for accuracy to a criterion

or true multidimensional configuration of the same Objects. Significant differ-
.

,
ence's in.accuracylwere found'amOng the three methods, presumably due to differ=

,.

ences in the extent to which subjects are abre to desciiba rhtir perceptions ...

under the various methods.
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2

Nonmetric niultidimensiOnal scaling Procedures,are becoming increasingli,

.

lar in eduoational research as a

of relationships imbedded within

means for graphically.representing the network
t.

a set of-data (Subkoviak, 1975) . Given a mea7 .

O r
sure of pr9ximity (similarity or dissimilatity) between each pair of n objects

. ..
or vhriabies,"tfese procedures represent the objedtsas paints in multidimpsi6-

al space so that similar objects are cloge together and dissimilar objects are

far apart, or to be' specific, so, that the rank order'of input proximities Is the

.

same as the rink order of the.cotresponding ihterpdint distances (KrUskal, 1964a, '
a

.1964b; Shepard, 1962a,' 1962b).

0

, . .........

)
. i

, i
,

While the mathematical algorithmsfog locating points 1 space have,Aeen
... .

, .

witely'discussed and compared .(Lingoes & Roskam, 1973; Spaeth &,Cuthery, P69;
.

r . .

Spende, 1972; Young & Applebaum, 1968), relatively little empirical work has
-

. . . .-
. . . ,

Veen done to contr alternative methods of collecting interobject proximities,
,

ertitularly in ' regard toNeke -accuracy of resulting tultidilliensiondl represtn- *
:1!

tations.

Coombs (1964), Torgerson (1958) and Wish (1972) have compiled taxonomies

2

of commonly used procedures foi collecting proximity data,and Taylor (1969) °''has

.
discussed the issues involved in selecting among these alternatives. Taylor and

. .

Kinnear,(1971) also publishedan empirical co9prison of six methodstor deter:-

.

mining proximities among seven automobiles,, as perceived by 14.colrege students.

The students judged proximities in each of the following ways.,

4.s.' <
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#,
VyadA. All possible pain; of object pairs ((01,414W0k.01)) were

J

presented, an4 subjects picked' the most similar pair in each case.

/. Thiad I. All possible triples (0,0j;00. Were pregenied, and subjects

I
_

chose the obAct most Similar to the first object' 0i,. . EaCh object in turn

,
. ,.

filled thefirae position. .
.

Y3.'Ittiad11: All possible triples (0i0p6k) were presented,.andsubjects

.

- selected the most similar and least siMilhr pairs of the three objects.

'4. Rank Ohdek. Subjects ordered the el) objdct pairs (0 0.) from most
0

to lestt similar; , r

S. ,Raking Scate. Subjects rated the similarity of.edchpair (0 0
j
), on

/ '. I . '. r'a Likert scale.
.

1. .
. -, .. . .

6.6 Cond.W.onat Rank. Subjects ordered the (n-1):temaining objects in .
,

t .. t .. ,-

a Gi7an'object. rzAil obileat i.- tura scrcd .is Q.iic stall:
. .4

Ord.

, Rank order correlationi between these methods, across the n(m7-1)/2 obtained

proximities, were quite high',with a median value of .84 and a range Of .76 to

:92; -thus indicating that the order of proximities and, by implication, the
a

ord.er of interpoiht distances, was reahnably stable across methods. Cluster

'.
analysi4 of the 6 x 6_correlatipnmatrix suggested twb'somewhat distinct.classes

of methods ana corresponding multidimens'ional representations: (a) dyads, rank

or8e'eand,rating scale and (b) triad I,.triadII and conditional rank. The former
'11

t

class waOsubjectively rated by, subjects as. less acc urate, more difficult, and
.

less enjoyable than the latter.
1

Rao and Katz- (1971)44:Mutated proximities for.seven different data collection

methodsto xeflectthe distances between.40 cities in Southeast Asia. SoMe of

the methods involved grouping neighboring cities, others required selecting

s

M.
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1. .
. . . ^4

pities nearby a given city, end still others entaild ordering cities with re- -..

, .

. , 1 'IF

spect'to their 'distance from a specified City. For.egch of the -seven methodp,
,

. . .
. .. , . .

...

the (2) distances between cities .in a two -dimenyohalrepresegtafion were cor-
e .

.

1.

40

related with the .corresponding gpo'graphic distances, providing` measures of re-
,

,
.

.

prpsluction'acCuracy'different from the intermethoOconsistency coefficients Ooni.T.
... '

b ..

fluted in the Taylor- Kinnear study.. The simulated-select and order methods gen-
.

.

. A , .

erally appeared to produCtimOre accurate reproductions than'wouping methods;

' ''Although differences- among methods were not pestedfor sUnificance.

Neidell (1972rtompared three megbolis (basidart40(Proceddres 3; and 6 ofl

.'t- .

. . , .

the Taylor-Kinnear study) for detAr4ning vroX imities among six drug b4endOn ,

'
. ..t 4. .

.

, . .

each of two, classes (tranquilizers and antiobesity les), as perceived b'yl,gen=:- .

.., k s t. . 0
,

. 4

eral practitioners, In-each of the'sixi(tethod b.y'drug class) conditions,
,

. .

physici6ns mere contacted by one of three survey cteahniques- -single ng,

4

, double mailing, or telephone. 'The dependent me asures 4/ere response rate pd pro-
.. 1

, 1 .
...

.

.. ... 0

' portiomoCfully completed returns, the latter variable.being one'deterinipant .

..
.

.4. .

of representational aocuracy.' Significant' lfferenceb atthe :6 level in the

proportion of fully completed responses were EOund Setweenizoli6ction methods, -, J-

e'V
_39

0 ° ! 4 4

1..
0 . 4 4 .

but not between drug:classesor survey techniques. Procedure 3 yielded 'feer i4
!.

.

compl
.

eted'returns then the Other two.
.

.

. . Ni...` 1a .

A.

More recently, Henry and. Stumpf (l975) compared Wtee methods (Proeednres
, .

v.

3, 4 and'6 of the Taylor-Kirinear study) for determining .the aistences/between
.

7,.9, 11; 15 and 15 11..'S. cities as perceived by 15 college students.ineach of .

the 15 (method by stimulus set).conUtiOns. One of the dependent variables

.
considered was accuracy, as measured by the rank order correlation between

10.

6 .

. A0

.1
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interpoint distances in q two-dimensional representation and the corresponding\
'.%114'""\ geographic distances (see the Rao and Katz study above): A tdo-w,Ty. analysis oaf

-, .-

4.41, .

varianie indicatd'no significant differences in accurde 'across either methods
. .

.or.stimulus pets, and the interaction of the'two factors was also nonsignificant--
. . ,

all tests being,perfopmed at the .05 revel'. 4 ., ;/-' ,t
.

independent of the HenrprStumpf study; the present research employed

. .
. .

. %.

,similar procedures to compare the accuracy of three data collection methods

across, two object sets. However,,the methods

accuracy employed,,and.the finafsresults were quite

Henty and Stumpf.

.

\ Subjec
i

Considered, the measure of,

different from those, of

r

Atakodotogy

1

I

i

'A'tOtal of. 00 ndergraduate Ad graduate students at,the University of ,

Wisconsin pirticipatedin-the study. '

. 1.
The subjects were asked- to judge the intercity distance between ;10 U.S.

.

Cities. Two sets 'of, 0 cities.'were 'considered:

I

.4

Baltimore, Dg

,Los Angeles}

Louis, Kansas

45 intercity

(a)" Set 1 E {Philadelphia,°

troit, Atlanta; Chicago,'New 'Orleans, Denver,Phoenix, Seattle,.

and (b) Set2 {Detroit, Cincinnati, Atlanta, Minneapolis's Sct.

idit '

City, Nell Orleans, Denver, Phoenix,41eUston} e The 10(1d-1)/2,=

distances_a Set,1 are heterogeneous .(standard deviation 660

'miles) while these"of Set 2 firehbmogeneous (standard deviation 365 miles5. /, ,

Thus, intercity distances of Sdt 1 are fenerally easicrto differentiSte than.
:

.. ".
tt4ie

I " .

I

5

of' Set 2.
.55

7

.

4
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I ) .
. Subjects judged. the intyrcity distances iln.Pne of Ithree ways -- sorting,j

... 4

rqting,Sor compafing. .4 xplainedbelow, Ehe'se methods differ eAggitially in" .

. ...
/ . ... ...

. .
the: number of resplins'eepategrgied or scale points that qubjects are permitted

, - . i 4 , .1 ,

i)."/". t ..
to use. in judging the intercity distances., As .such, the methbds vary in the

. ..
completeness with which subjeCtsJcan report percefved diffierenqes,Among the 45

. . . '. Is
,

intercity distances. . .. 1 .,.. .)
A /-

.' - . 1-. SoAting . As
* 'in the Rao and Istz study -(1971), subjetts forted the 10... ... .--

. : ,' -1 '. . I '
..Fities, i Ntp mutually xclusiyi ands exhaustiv groups poPthait itie 'in the satire ' .

*,- .. , .. .

, . .1 ,.
group were to each other-than to cities in oth#r group.#..

proport on
. . * A' 'A ' 4 \ ' ...

. . ,

/

of t imes pair (0 j waSrprtecrinto the sattle.

iMisey measlire: Analdgo

-group was bulated as the prox-
,

1
, N

-sfy,.this proioreit an :be viewe:10 the'..ayergge rating
0 0 ft,

t:
.->for pair (0 ,0 ) on a (zero-one) . res3sfse e t

This type of int hys been: employed invitultidimens1;dhaf analysis of per-r ,.,

sOnall traits cRosenberg, Nelsgn & Vivekananth n, k1958), nations ,(1-11,0, Deutsch - ,42) r
I .

a */
V

Z

i

Biner, , 1970) add uni/reisitv kactilty. (SubkOviak & L 1971) '4 The lu dgment' At 0.
, c,

required 1.s \ate and thus the mechodsis,part t4arly appropriate 1pr
r <fr-1 s

. , S ea.

use with unsophisticated subjects a rid/or Crimple* object properties:r Ariothqt
. ot."

advantage 'of the procedure is that subjects can- respond to a large 'number . .

,\\...
of. objects 'in a relltiv.ely.spqrt 'span of time. .Ad,istin4 disadvantage of, thi) -4

.

approach is thata. single sorking(provittes no iliformatioit abut proximity
..6.

ferences between pbjectsswithin the same .group or about proximity differe nces
0. . ..s. ... . , . r

. , ,

between gr.O.ups.. These shortcomings can be remedled, but'atth-e expense 15f time . :';\ .
.

:
.-

k!
-:.

. /
and simplicity. For example, .a:Ster3the initialgtoulping,, .subjects could be .

. ..- . ( .,' .
/ 4 -asked to judge proximi,t/A;bett,:teen.. different, group's or between ObTecte Within.

, i 4..* 'N %.

the same group., . ,
0 r

..,
s. . , ' :OSA

.

I/ .)

,

.

o
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7

2. Wing. As In the Taylor- Kinnear (1071) and Neide11 (102) studies,

,

subjects jUdged the distaneeebetween ali-45 pairs of titik.s.on a 40.pOint-.

,Lik.irt scale, SIMILAR : 0 1 2 3 4 5 6 ej19 :,,DISSIMILAR. The average /

,

rating .for pair (0
i
,0 1) was computed 1as7the proximity index.

This type of measure has been employed ip mulpdimensional.analyses of

geometric figures (Attneave, 1950), attitudes (Messick, 1954) and interperson-
.

al relations (Wish, Kalplan & Deutsch, 1973). A number of variations in the

0 .
;)

,
1- i . .

_modemode of object presentation and the type of rating scale are possible (Torger-
. , ,

.

,

.
.

son, 1958;.Wish, 1012);but theljudsmeuN tal task remains basically one of-judg-
,

.
-

ing the absolute proximity of eachi, object;pair, as opposed to judging the pfok-

1

. ..
..

. .

imity of nne pair relative-to that of'another pair (see the comparison.metpod
... ,

(see

/N ... .
?

. discussed below). Complete information is obviously obtained about all n(n-1)/2-,

'/ . . .. ..
,

interobject proximities, at,the expense of time and sabje4E fatigue as'n be-
.

..,

comes large. ,
,i

. . .

.
.

.

3. Con:Rafting% Subjects repotted the disttanee'l,e4ween each pair of cities.
..... X

. ,

. .
\ ,

.

. (0
q

0.) as a percentage of the distance betwen New York eityend San Franciscd,,.
, j ' 1/4,

.

.

dwh*h is essentially.a 7iV-point'Sca1e. The average percentage for pair j 0
i
,0

j
)

. .

was taken as the proximity. .
. o

r
. .

p4,

, .

.

. - 4 This,apntoach has bee used with mach success in judging the geographic
9 .

I,..----0
..

. .
. . . ...

.

proximity of.various world cities(Lbndberg & Ekman, 103), and the method
r

. .

.

,
generalize,. asily to,othe types of stimuli. Like' rating, the comparison '

^. ,

, . ----.

. 1.
e

.
method prody

.

es complete informa4on about interbbject proximities for a greater

'
. -... ,

. 14.

. .

,, :
investment of .time. feaddition, this pvcedure may tend Co produce mor9rvalid '- .

4
,

1
re .% 1

And consistent dale. than rating if subjects perceive the standard (distance

between New York city and San Francisco) as more 'stable and well-defined than,a

, Litcert scale.

O.

eel

3.1

..9
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.The three data collection methods were compfetely crossed with the two stint-

to

ulus sets for ,a total of six condit and a different forii4 questionnaire

(v %-

.

..
.

,

, was prepared.for each, condition. The six forms\of the questionnaire were ar-

ranged

'

, . .

in cyclical order and.lastiibuted to entact'classes,of communication arts
. .

.

anAeducational,psychOlogy students, randomiting the assignmedt of 100 subjects
- ?.

to yach condttion (Underwood, 1966, p. 115). In so doing, subjects were told
,

that their queitionnaires were not necessarily the sames those of their

neighbors, but they'.were-given no additional or specific information as to' the'

nature of thd expefiment. Subjects then performed the sorting,, rating or cm-
.

. ,

paribg task at their own,rate and thed broke a seal on the laSt page.of the
.1

.

questionnaire and made a copy.of their own cognitive pap by locating the10-
4, .

.

% ,
.

- , .-

ccities in the stimUlus'sbt op:a completely blank outline representation of the

Continental United States on which nd man-made or netdral features were depicted.

The subjects were instructed to complete the map without referring to their pre-,

vious sorting, rating or comparing responses, so as to maintain some degtee of

.independence between the two tasks. As subjects coipreted their maps, thy rea-
, ,,, . .

. ,
...t

. turned Eh eatetials to the experimenter who recorded tht total time required

-,. '. 4

t ,

to complete the questionnaird plus map.
1

4.
.

The intercity, distances on fhe cognitive map were'used to determine the

P
. .

S. .'
,

accuracy or sorting,*rat-inea.nd comparing judgments as previous studies 'have
\ r

employed actual 'geographic mapg (Heniy,& Stumpf, 1875; Rao & Katz, 1971).
. :

I -
.

r
.

Since enumber of.studies have demonstrated that a pdraon's cognitive map. may
,

. -3. .
t. ,

deviate, significantly from its geographic counterpart, (Shepard, 1957, 1972), it

.
.

was belt thatthe cogntt ve map from which safting, rating and comparinjudg-

. ments werederived was a'betterstandard,by which.to assess the accuracy of those ,. -

judgment than .a possibly aberrant geographic map,

'44 to
4.

4.

0



c

10 subgroups of 10subjects; and a separate multidimensional representation was

at

.

.t

Anatoia
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9'

the group of 100 subjects in eac condition was randomly partitioned into

recovered foli each subgroup as follows.

A mumerical judgment.Sij of the proximity between the 45 possible pairs of
w

Cities was obtained for each subje&, small,numbers indicating that a pa4r.was

\
geographically close and large numbers meaning the opposite. I& the sorts ng

.
.t.

.task a pair was coded 0 if a subject placed those two.cities in the'sameclus-
.

ter or'l if they were'lhaced'.iri-different clusters; in the rating task pairs

were scored 0 through 9; and in the comparing tnsk
,
pairs were gpndrally scored

. . .
.

0 through WO peecent'(:few pairs were judged greater than 100 percent Of the
\\.., .. . .

-standard by a sm all ,number of,subjects). Scores S , for pair (0 ',0 ) were
1.1 i .

'then A0eragrd across the 10 subjeCts'in each subgroup to obtain a subgroup
... " .i'

,

-4,

proximit(measureli
4 I'

J.]
ZS /10 for the pair!.

. 4-

. ij ..
, .

nce prpximity measures Sj -, were next input into a nonmetric multidimen-
a . -

.

6 ,
..,

.

Aional scaling program-MINISSA-I (Lingoes, 19.73), and a two-Omensi 1 repre-T
.

sentation ot,the 10 cities (defined by numerical coordinate's) was obtained for

each subgroup. The 45 Euclide an distances dij, vi(x41 - (x
i2

- x
j2

)'

were computed between all pairs of cities in the representation, where

(1.0 ,x
i2

) are the two-dimensional: coordinates locating city Oi in the config-

uration for the.10 subjects. The .purpose'of the study was to compar.these

MINISSA -r dis'tances for accura to the 45 corresponding distances betWeen

cities on'the cognitive maps of'the-same 10 subjects.

Accordingly, the coordinates (X..,Xi2) locating each-city 04 on each of the
11

110 cognitive maps were obtained using on electionlc digitizer that determines
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. 10.

Coordinates in units .of 1/200th8 of an inch. .Euclidean dist4hces ,

.. , .
4

. -

Dij 7 4 X
1.1.

- X
j1 . . , -

.

-
) 2 + 2 were obtained for each subject and averaged

. r .

to prov ide a subgroup measure D lj = EDi
j
/10 of the cognitive distance between

pair,(0
i
,0

J
).
A. .- ,

i
____ 40'

.

. ,

..For purposes of comparis,otio the MINISSk-I distances did were transformed_ to

the same units of 0l,measure k
th
.
s df an indh) as cognitive distances D ,,. i 4

. ...

ij

,

The new MINISSA-I distances were given by d' ..a : d
ij

where a = Ed.N../Ed!,
ij .

13 '1:3 . 1j.

is chosen to minimize Ea
ij

- d y2. This is an admissible linear tran rma-
ij

tion. of ratio scale distances (Lord & Novick, 1968, p.'21) and corresponds to

.
.

4b . ' ...

a. uniform shrinking .of the MihiSSA-I configuration CID 'make it comparable to..
IP

I. .

the cognitive map.
.

I \
Finally, the typical percentage of discrepancy- between cognitive,' Dii 'dnd-

MINISSA-I di across all 45 distances..wa( computed as the.measure of corre-'

spondencd between, the cognfeive maps 4nd the' sorting, rating or comparing judg-

e

.

menta of the 10 L,u6jects(Kru4kal, 196.4a, p..15).
, p... N.

, lk 1[ii d' )2
... ij ij' .

1
\-- Percent Error = 1

45 i5 + d'
r. J. le ij .

2.

!, 2

--, . .

l
For example, as shown in Table 1 for -sortings of Set 1 cities, inteFpoint dis-

.

, . :N
. .

-tances1 d' typically diffeA from cognitive distances 5ij by 49 percent. .

ij , .t

A

ReottAand Vizayssion .
,"

.. 1 , P .

)
i 1

.

no. Table 1 shows the mean percentage of discrepancy between cognitive distances .11;
L.,.......'....--.1

' . ,

and MINISSA -I distances q4 and the standard deviat4on for each condition. .The
- ,

4 w
, . ,

two-way; fixed-effects analysis of variance for thdse data is shown in Table 2.
A n '

o % '

, -

Inlert
1

Tables 1 and 2 about here

4, 4 0
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As indicated, thefrewas a significant difference in representational accur- 4

acy.acro.Ss data collectiolimettioaa and stigtuluvets; and the interaction was

also\ignificant. Methods accounted fdr (.768/1.310) = 57 percent of the

accuracy. vaKiante; stimuli accounted for only (.055/1.310) x 100 = 4 percent;
.

and
tinteraciion accounted for (.10/1.310) x 100'= 13 petcent,,

.

leaving 26,per-
.,...

'. 1
J 4

. 4t cent bf,the total Variance unaccounted for -(Marascuilo, 1971, p. 365). Thus,
r l

o , !

method of data collection was the most iopgrtant determinant of representational
. . f , I/ 1

. . .
.

accdraCyi while stimulus set hLd little 461 effect. /

ct
1

.----- - --' .

Scheffe post hoc comparisons of thp three. 'method means at the .05 level
.

) ,

/- -4P,'

indicated that sorting was significantly less accurate than either rating or
. .

.
.

.
comparing, while there Was no significant difference between the latter two

methods- (MarasCuLlo, 1971). A study by Green a4pdIno (1970).offers a Possible

explanation for thepe outcomes. Using 4inuAtated data, theyfdund that scales
:

with only 2 or 3 response categories for"fudging proximities resulted in'less

dccurate multidimensional representations than scales with 6 or 18 categories.
%

The present study suggests that this finding extends `to theteat waited. Sort-,
. 4 .

ipinvOlved only 2 categories, whereas ratio' and comparing involved 10 and

100 or more categories, respectively.
7

While the difference in ,accuracy.between Sett 1 and ,2 waS significant,

perhaps the'more interel'ting-fiading with respect to this2"factor was that these
. .r

quite different stimuli sets accounted for only 4 percent of the Variance in

.
.

the dependent variable: Thus, the effect of stimuli .was relatively less
.., -

' . iportant than the other sources of variance considered in the study,

Scheffe post hoc analyses of simple interactions at the .05 level
. .

.

ndicated that the inermase in accuracy from Set 1 to Set 2 fox sorting was

signnt compared ,to thatfor rating or comparing. Moreover, there was no.

<
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significant difference between rating and comparing in this regard. The ap-

' parentsedson is as follows. For the more widely dispersed cities of Set 1,

A

:Pmost
subjects formed the same clusters. Therefore, a bimodal proximity distri-

bution of 0's and l's occurred that did not correspond well to the uninicidal

dIstribution'tif actual cognitive distances. On the other hand) greater vari-

ability in defining-clusters for th 'more tightly knit cities of Set 2 pro-
,

duced a distribution of proximities that compared more favorbly to that of the..

cognitive distanCes, thus le increase in accuracy from Set.1 to Set 2 for the

sorting method. However, in rating and comparing tasks, obtained proximities

for both Sets 1 and 2 compared almost equally well to the distribution of

cognitive distances; this there was little change in accuracy across sets.
,

.

. ,... 3..:-

The primary conclusion to be drawn from the study is that sorting tends to

, .

produce less Accurate.multidimensioal configurations than either rating or.com-

1 paring for groups'of 10 sublects. Interestingly, as shown in Table 3, the ac-:

curacy of Set 2 sorting, i.e., 4okt-imp that will ack046 aubjgct4; .appears to

become more equivalent to that of the

Jetts increases. Since sorting requir

about 7.1/2 as opposed to 11 and 11 1/

Method may be a reasonable alternative

clustering and 20. or moreSubjects are

other two procedures as .she number of-sub-

es less time thail"rating or'c4mparing--

minutei in t he present study, the former
.

'if stimulitaretacludiye.to variable
- ;

employed. Moreover, since' sorting time.
.0 on

is a function of n, wheteas rating and comparing times are A functionvof n(n-1)/2,

the saving in time and effort increases markedlyas nIncreases.

14
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!lean and Standard Deviation/of Percent Error

.

Across Replications`
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Table 2

AnaKsis of Variance

. Source

Method

S

Interaction

. 'Error. -

Total
t

di

2

1

2

54

59

'* Significant. at :05 level

.%)

Ii

c

A Clcitkit- Look

.17

SS ,MS F

.268 .384 64.00*.

.055 .055 9.17*

.165 .083 13.83**

.322/ .006 *,

1.310

4.1
N

1

h

,19
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Table.3

' a A
A Closer Loo)

Mean Percent Error for Subgroups "df Various Sizes
a,b,c

4

/

t

Stimuli

.

Method ., \
o

N

4

' Ilk
r Comparing,Sorting . Rating

.

N a 3.0 N = 20 N = 100 N = 10 N = 20 N = 100 4 = 10 NI= 20 N = i00

Set 1 .49 .46 , .32 .18 ..11 .09
s.0,

.11 .09 .08
--. .

Set ; .29 .21 . .44
C

.3.7 .16 .17

L

.15 .14 .15 .

10 subgroups

5' subgroups

c
11 subgroUp

I r

4-

of'N = 10 subjects.,

'of N = 20 subjects'.

of N = 100 subjects.

5)

,

:

I.

I

K.

4.

r

'Q

0
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FootnoteS

1. Copies of all instruments used in the study have been Bled with the ERIC
. . . % . . .

. . .. . ,.

W Clearinghouse,on Tests, Measurements and Evaluation under' accession number.
-

,
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and thus are available:from that source.

The.authors.gratefully acknowledge Dr. Wendel K. Beckwith, II of,the Geo-
,

raphy Department at the University of.Wisconsin for his assistance in this'
/1

phase of the study.
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COURSE NO. t-
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., .

, DIRECTIONS
a

M.

° This, questionnaire asks about thpodistances between the° following
U.S. 'Cities..

I

-Denver
`PVienix
St. Louis
Cincinnati
Wneapolis

Kansas-Cit'Sr
New Orlean.4\
Detroit.
Hotston
Atlanta

:1.1-. - -... .
. .

. .

In Item
.
1 below rate theslistance 'between Cincinnati_ and Denver

on the scale 0,1,2,3,4,,S,6.,7,,9 *Small numbers 0-4 indicate small ,

andistces, an
8,

dthe smaller the number the sma4er the distance between
the two- cities. Large numbers 5-9 indicate large distances, and the

T larger the number, the larger t distance between. the two cities. _

Please circle one and only
each of the following items.

4

1. Cincinnati_ Denver

2.. ACincinnati - Houston
3. Atlanta Denver

4; Phoenix - Minneapolis
S. New Orleans St. Louis
6. rans Denver

7. New Orleans Houston

8.. Houston - Kansas City
9. Atlanta 2Detroit

10. 'Cincinnati
11. Detroit - St.
12. Kansas City -
13. Cincinnati
14. K sas-City
15. New Orleans -

Detroit
Louis

Detroit 0

e number 0.,1,1,3,4,5,6,7,8,9 in

'/
LARGE

:

'3 . 4- 6 -7 8 9

3 .4 5. 6 7 8

3 4 5 6 ( 7 8 9

4 '?. 6. ::7 8 9

3 4 5- 7 k. 9
A r

2 3 4 5, 6 7 a, 9'

2 3 4 5 '4, 6 7 8; 9

0 1 2 3 4 5.0 6 7 8',9
0 1 2 -3 4. 5 6., 8 9
0' 1'1 2 3 4 5 6. 7 8 9

9

0 1 2 3 4 85 6 . 8: 9'

'10 2 3 4 5 ,.71 8 9
0 j. 2 3 4 5 6 '7 8. 9

0 1 2 3 4 .5 6 7.1

0 1 2 3 4 5 6 7- 8- 9

NAM

.(1 1 2

0 1 2

0 1 .?2

0 1 2

0 1 .2
001
0 1

- Kansas City
New Orleans

Atlanta

PLEASE TURN TO WE NEXT` PAGE.

I

.
. ,

QM.

)

,

'

I
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A.

16. iloNaston - Denver : ./
,,;17. Atlanta - Cincinnati'

18. Atlanta - Minneapolis
4 19. Phoenix - Kan 4as City,

20. Minneapolis - St. iLotris
:

21. Detroit -. Phoenix 0
Q

22. Atlanta -
..

!Phoenix

SMALL- LARGE

0 1 2
5

.3 4 5 6 ,7 8 9

0 I. 2 3 4 5 6 . 7 8- 9
I

0, 1 2 7-- 3 4 5 6 7 8 .9
r

0 1 2, ,3,/ 4 5 6' 7 ,8 9

0 1. 2 3 4 . S 6 7 8 9
: .

1 2 3 4 5 -. 6 t. 7 8 . .9

0 1 .2 1 3 ,4 5 6 7 8 -9,
.,

23., Denver - New Orleans 0 1 2 a 3 4 5 6. 7 8 9...

24. Ifew Orleans - Ptoenlx 0 1 2 3 4 5 6 7 g 9,,

ZS. Detroit Denver 0 1 2, 3 4 5 6- 7 8 9'
, 26. Kansas City - St. Louis. 0 1 2 '3 .4 s 6 74

8 "9

Louis

, . ..
27. Atlanta,- St. .. 0 1 1 3 4 5 6 7 8 9

,

28. Cincinnati Minneapolis 0 1 3 4. 5 6 '7 8fr 9
4. 29. Cincinnati - St.'. Lopis 0 1 2° 3 4 1 5 ,6 7 8 9-.

'30. Minneapolis - Detroit 0 :1 2 - 3 4 5 6 7 8 9
.-. ..

31. New' Orleans - -Cificinnati . 0 1 2- 3 4' 5 6 z 7 , . 8 "9' .
32. rAtlan.ta - .Houston

.
0 1 2 ,3 4 5 6.. 7. 8 9.

33. Atlanta.- Kansas Oity : 0 1 2 3 4 5 '6 -7. 8 ''''-'9
v

34. Phoenix - 'Cincinnati '0 1 2 3 '4 5 6 7 8 -9

35. Stv LOuis - Phoepix (,''''.. .0 1 4 3 e 5 6, 7 8 9

36. Kansas City -: Minneapolis d 1 2 3 4 S 6 .7 8 9.,

37. Denver Minneapolis ' 0 1 2 3 4 5 6 7 8, /9.
38. Minneapolis - Houston 0 .1 2 3 4 S 6.' / 7 8 0

)
:T. A 39. St. Louis - Houston 1 2 3 4 S 6 7 8 -9'

.
40. Minneapolis. - New Orleans '.0 1. 2 3 4 5 , 6 7 8 A

0 ', 1 2 3 4 5 . 6 ."7 8 . 9
A

41...) .Delivei ,- St: Lbuis, . .
.

42. Phoedixr enver-, 0 ',1 / 3 41 . .5 6 7 8 9
,

43. Phoenix ,-, .Houston 0 I. 2 3 4 -5 6 7 - 8 9

.
44- Houst - Detroit 0 1'; 2 , 3" 4 5 -6 7 8 9

, 7: - 4 S t D e f r e i. - New Orleans' ' , : 0 'i .2 . 3 4 5 6'4' 1 8 9
.., ,

.6 ..

.., I . PLEASE To TILE .XT PAGE.

, - N. ..

c
,?

h .
',/,

4 , S .
7

. 'il ., 1,
t



-
-.



s

Ps
O

P.

1
r
DIRECTIONS

Do this rage last. ,Be sure you have completed the other parts

of the questionnaire before you.begin.

Use your mental picture or image of the U.S. to locate the

following-cities on the map prolided below.
0

1. Denver
2. Phoenix
3. St. Louis

4. Cincinnati
5. Minneapolis.

6.

7.

8

9.

Kansas,City
New Orleans
Detroit
flouston

Atlanta

Use adpt () to iddicate the location of each city on the pap

below. Then write the number of each city (1 thru 10 above) over its

. 1dot W. lipase be spre to place all 10 cities on the map.

oa

I

/PLEAE RETURN THE BOOKLET TO THE PROCTOR WHEN YOU HAVE. FINISHED.

25.
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/\... DIliCTIONS

This questionnaire asks about the distances between the
followine U.S. cities.

Los Angeles Chicago
Phoenix Denver
Baltimore New Orleans
Detroit Atlanta
Seattle' Philadelphia

'Imagine that the distance between New York City and Sari Franci.Sco
equals 100 units. Now compare the distances between the cities above
to the distance between New Yotk City and Sari Francisco. For example,
the distance between Detroft and Los Angeles is what percent of the,
distanCe between New York City and San Francisco? Record your ansi;rdr'
dn- Item 1 .below.,

Complete all the other items in the same way. COMpare the
distance between the given cities,.to the distance between New York '
City and San Francisco, and then record answer as la-dpercent.

I

1. Detroit Los Angeles

2. Atlanta Detroit
3. Philadelphia - Los Angeles
4. Phoenix - Seattle
5. "Baltimore Dencie?f
6. ChiCago - Los Angeles

7. Denver. Atlanta
8. Atlanta Chicago

9. Philadelphia New Orleans

10.. Detroit - New Orleans
il. New OrleanS Baltimore

1,2.4 Chicago - New Orleans

13. Detroit Chicago

14.: Chicago -- Denver ,

15. Denver - Philadelphia

is
is of New York

of New York City = San

City - San

City San

City San

City San

City -. San

dity San

is % of New York

is % of New York

is 9.5 of New York

is % of New York

is % of New York

PLIASii TURN TO Till: NEXTPAGII.

is
is %

is . %

I

6

Francisco'

Frariciscb.

Francisco

Francisco

Francisco

Francisco

'Francisco

of New York City 7 San Francisco
of New York City San Francisco
of New York City - San Francisco
of New York city San Pranejsco
of New York;City San Francisco

of New York qty - San R-aficisco
of New York City,- San Francisco
of Ncw'York City - San Francisco



tr

.16. Atlanta Los Angdles.

17. Philadelphia Detroit

18: Philadelphi:. Seattle

19. iftioenix -Chicago'

20. Seattle Baltimore

H.. New O'rlean's .j.Phoenix

22: Philadelphia Phoenix

loos, Angeles'- Denver

Denver Phoenix.

New Orleans Los Angeles

23,

24.

25.

26.

27:

2$.

30.

31.

32.

33.

Chicago's:- Baltimore

Philadelphia Baltimore

Detroit Seattle,

Detroit BaltiMore

Seattle': New Orleans

Detroit Denver

Atlanta Philadelphia

Philadelphia - Chicago

Phoenix Detroit
. .

Baltimore - Phoenix
. ,

36. Chicago Seattle

'37. Los. Angeles - Seattle

'38,, Seattle - Atlanta-

39. Baltimore,-.Atlanta

40. Seattle Denver

41. Los Angeles- Baltimore
. r

42. Lds Angeles - Phoenix

43. Phoenix Atlanta

Atlanta - New Orleans

45. New Orleans Denver

PLEASE TURN TO THE NEXT PAGE.

is

is

is

is

is

is

is

is

is

is

is

is

is % of New York City :San Francisco

is % of New York City San Francisco

is tiof New York City San Francisco

is % of New York City San Francisco

is .96 of New Yoik City - San Francisco

is % of New York City San Franciko

is % of New YorkCity - 'San Francisco

is % of NeW York City - San Francisco

is % of New York City - San Francisco

is % Of New York City,- San Francisco

is % of New York City San Francisco

is. % of New York City rSan Francisco

is. % of New York City -San Francisco

is % of New York City San Francisco

is % of New York City San Francisco

is t of New York City -'San Francisco

is Iof New York City Sari Francisco

is % of New York City San Francisco

% of New York City.- San Francisco

96 of New York City,- SariFrancisCo

'% of New York City - SanFrancisco
7

% of New York City San Francisco

% of New York City - San Francisco

96Of New York City Sari,Francisco
.

t of New York City 7 San Francisco

% of New York City San.Francisco

i of New York City - San Francisco

% of New York City San franciico

% of New .York City San Francisco

% of New York City - San Francisco

-27
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COMPLE*,T6E OTHER PARTS OF THE QUESTIONNAIRE

THEN TURN TO THE NEXT PAGE AND CONTINUE.

p.
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DIREMONS

Do this page last. Be sure you have completed the other parts

of the questionnaire before you begin.

Use, your-mental picture or image of the U.S..to locate' the

following cities oh. the map provided below.

1.

2.

3.

4.

5.

Los Angeles

Phoenix
Baltimore
Detroit
Seattle

6.

7.

8.

9.

10:

Chicago
Denver
New Orleans
Atlanta

, Philadelphia

Us& a dot () to indicate the 1Tcation of 'each city on the map

below. Then write the number of each city (1 thru 10 above) over its

dot (1). Please be sure to place all 10 cities on the map.

PLEASE RETURN TIM BOOKLET TO 11113 PROCTOR WHEN YOU HAVE FINISHED.

29



NAME DATE / / WURSE NO.

DIRECTIONS

This questionnaire asks about the distances between the following

U.S. cities.

Los Angeles Chicago

Phoenix Denver,
Baltimore New Orleans

Detroit . Atlanta

Seattle-, Philadelphia

Sort the pities into separate groups in the blank-space below,

so that cities in. the same group have small distances between. them

and are near one another. Please sort each city, into one and only

one group. Draw a circle around each separate group. Use as few or

as many groups-as you think are necessatr; each group may contair
as few 'or as many cities as seem appropriate.

PLEASE TURN TO 11F. NEXT PAGE

30
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COMPLETE TIIE OTHER .PARTS OF TIE QUESTIONNIRE

.

..-

C

4 e.

1

.

. i THEN, TURN TO THE min PAGE AND.COITrINUE.

,

A

0

0

I.

1.
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DIRECTIONS .

Do this page last. Be sure you hgve completed tit- other parts
., of the guestionmaTZFefore you begin.

Use your mental picture or iage of the U.S. 'to locate the
following cities. on the map provided below.

J

!.

1. Los Angeles 6. -.Chicago.
2. Phoenix 7. Denver
3. Baltimore 8. New Orleans

, 4.' Detroit 9. Atlanta
5. Seattle l0. Philadelphia- p.

Use a dot (..) to indicate the location of each 'city on ttie map°

below._ Then writethe number of 6ach city (1 .thru 10 fab;oye) over .its
1

.
.dot (.). Please be sure to place all 10 cities on the map.

PLF.ASE'1UT11JRN Tim BOOKLET PROCIDR MIEN YOU'IJAVE FINISItED. ,

S. 32
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